The natural carotenoid astaxanthin, a PPAR-α agonist and PPAR-γ antagonist, reduces hepatic lipid accumulation by rewiring the transcriptome in lipid-loaded hepatocytes.
A natural carotenoid abundant in seafood, astaxanthin (AX), has hypolipidemic activity, but its underlying mechanisms of action and protein targets are unknown. We investigated the molecular mechanism of action of AX in hepatic hyperlipidemia by measuring peroxisome proliferator-activated receptors (PPAR) activity. We examined the binding of AX to PPAR subtypes and its effects on hepatic lipid metabolism. AX binding activated PPAR-α, but inhibited PPAR-γ transactivation activity in reporter gene assay and time-resolved fluorescence energy transfer analyses. AX had no effect on PPARδ/β transactivation. AX bound directly to PPAR-α and PPAR-γ with moderate affinity, as assessed by surface plasmon resonance experiments. The differential effects of AX on PPARs were confirmed by measuring the expression of unique responsive genes for each PPAR subtype. AX significantly reduced cellular lipid accumulation in lipid-loaded hepatocytes. Transcriptome analysis revealed that the net effects of stimulation with AX (100 μM) on lipid metabolic pathways were similar to those elicited by fenofibrate and lovastatin (10 μM each), with AX rewiring the expression of genes involved in lipid metabolic pathways. AX is a PPAR-α agonist and PPAR-γ antagonist, reduces hepatic lipid accumulation by rewiring the transcriptome in lipid-loaded hepatocytes.